at Bangor, in addition to his researches, between 1925 and 1931 he was responsible for the joint abstracts on livestock for the Welsh Journal o f Agriculture.
In 1928 Crew's advice. He was partly motivated by his family background, but mainly by his desire to research on human genetics and to put human genetic knowledge to practical use. He qualified M.B. Ch.B. in 1936, and in 1943 he obtained his M.D. degree with the thesis (for which he was highly commended), 'Blood-group frequencies in south-western England and North Wales: a study in racial variation, together with a search for evidence that the blood-groups possess selective value; and other contributions to human genetics'. In the same year he obtained the Membership of the Royal College of Physicians, London.
In 1933 JAFR was appointed principal investigator at the Burden Mental Research Department, Stoke Park Colony, Bristol; and was its Director from 1940 to 1957 (a new ward at the Stoke Hospital was named after him in 1983). It was during the time at the Burden that he had a chance of seeing more of R.A. Fisher, whom he had met in 1924, while with Crew. He had immediately been in tune with Fisher, and had frequently corresponded with him while Fisher was still at the Rothamsted Experimental Station. By 1933 Fisher was Galton Professor of Eugenics at University College, London, and a member (with E.O. Lewis) of the Research Advisory Committee at the Burden Trust. The relationship with Fisher was clearly material in refining still further JAFR's statistical skill, and in indicating the direction of some of his researches. His work on measured intelligence was particularly a part of his own deep interest in mental handicap, and in this he enjoyed especially Lewis's support. By now his dedication to medical genetics was spurring him on to putting his genetic expertise and knowledge to practical use, and in 1946 he was appointed a consultant in medical genetics at the Royal Eastern Counties Hospital, Colchester and was thus able to start genetic counselling clinics there (which he continued until 1981, when he retired). He also became Director of Research at Colchester, a position that he retained until 1957. Also in 1946, he established a genetic counselling clinic at the Hospital for Sick Children, Great Ormond Street, London (and later at the Children's Hospital, Bristol), the first ever organized clinic in Britain and Europe and the third in the world (the others being the Heredity Clinic, University of Michigan, and Dight Institute, University of Minnesota). In the same year he was appointed Lecturer in Medical Genetics at the London School of Hygiene and Tropical Medicine. In 1949 he was elected Fellow of the Royal College of Physicians, London.
A major event was in 1957 when, stimulated by Professor Alan Moncrieff, the Medical Research Council established a Clinical Genetics Research Unit at the Institute of Child Health, Great Ormond Street, and JAFR was appointed Director, a position he held until he retired in 1964. The Unit's major genetic work was the conduct of a whole series of careful and important family studies on diseases and anomalies, relevant to both medical genetics theory and practice. Much of the Unit's research contributed not only to the unravelling of the genetic factors underlying abnormal development, but also provided the basic data for empirical counselling on recurrence risks in sibs and other relatives of those affected; it also refined the information on incidence and prevalence of some selected genetic and part-genetic disorders.
In 1964, on retiring from the MRC Unit, he was appointed Honorary Consultant in Medical Genetics, Guy's Hospital, London, and Geneticist to the newly established Paediatric Research Unit at Guy's Hospital Medical School, London. Here he continued with research (until 1981) and took an active part in the establishment of a model, comprehensive, population-based genetic service, backed up by laboratory and genetic research facilities and general services; the first of its kind.
In 1963 he was elected Fellow of the Royal Society, in recognition of his contribution to knowledge on blood groups and their genes in relation to disease and geographical distribution. In 1965 he was appointed a Companion of the Order of the British Empire. In 1967 he was visiting Professor at the University of British Columbia and Donald Paterson Lecturer, and in 1971, in recognition of his work on intelligence, mental abnormality and mental illness, he was elected a Founder Fellow of the Royal College of Psychiatrists. His work on population variation of blood group frequencies led to his election as President of the Royal Anthropological Institute of Great Britian and Ireland (1957-1959) ; and for his statistical eminence he was elected President of the Biometric Society (1960) (1961) (1962) . For 37 years 
W a r s e r v i c e
At the end of World War I, while still at Bangor, JAFR served as a second lieutenant in the Royal Welsh Fusiliers. He first went to France and was then sent to Northern Ireland at a most troubled time; an experience the memory of which remained indelibly grim. Between the Wars and up to 1937 he held a Territorial Army Commission. During World War II, from early 1942 to the end of 1946, he served in the RNVR as a surgeon lieutenant; later, as surgeon commander, he was a consultant in Medical Statistics to the Royal Navy. He was responsible for much of the analytical work in the November 1943, and in the final, July 1946, 'Report and recommendations of the R.N. Medical Statistical Committee'. A study of the returns of sickness produced interesting epidemiological and climatological data (62)*, and the approach devised for screening R.N. recruits in preparation for psychiatric interview was another practical contribution to naval medicine (58).
M a r r i a g e a n d JAFR a s a p e r s o n
In 1941 he married Doris Hare, the well-known and popular actress and daughter of actors, who had become famous for her versatile acting ability in the 1930s and during the War years, when her work for the Merchant Navy earned her a K.B.E. From the marriage he had two daughters, bom in 1942 and 1947: one of them became a market research consultant and the other a social anthropologist. Doris and John met in Bristol in 1940. The couple was remarkable and ostensibly diametrically different; Doris's ebullient personality, infectious exuberance, wit, quick turn of phrase, theatrical gesturing, flashing facial expressivity and brilliant miming ability in demeanour, countenance and voice, contrasted with John's incisive, yet shy appearance, spare gesturing, deliberate phrasing and voice production, controlled neatness, and measured facial expression. In reality they were a perfect complement to each other. She often travelled with him to meetings, particularly enjoying the special events, such as the formal dinners and after dinner speeches in which she would join. He was always pleased at his wife's ability to see the funny side of things, at her jest, her perfect ease when it came to entertaining and amusing even the most solemn crowd of scientists.
This marriage was dissolved, and in 1975 he married Margaret Ralph who had been his assistant from 1948, from the days of the London School of Hygiene and Tropical Medicine. Having helped him in his work for so many years before 1964 she helped him in his work at G uy's and in his final retirement with unfailing devotion.
By temperament John was mild and gentle, quiet and courteous, and somewhat Edwardian in the style of his appearance, as he was in manners and beliefs. He was precise to the extreme, in ordinary life, as well as in the investigation of facts and study of data, and in the wording used to describe his observations and findings. He was charming and helpful, sympathetic and attentive and an excellent listener: he could not fail, given in addition his knowledge and expertise, to be a model counsellor, ready to advise but never desirous to push his views: characteristics of his personality that clinical geneticists the world over have tried to imitate. It should be said that for all his sympathetic stance and his courtesy, he had what was defined as a steel-like determination; and, when it came to work, he was uncompromising, with strong views (indeed, stubborn, once he had made up his mind). A man not to be shifted or swayed.
He was a religious man, brought up, especially by his mother, in a strict Scottish Presbyterian manner; but later he found a much greater appeal in the Roman Catholic religious outlook, though he settled for the tradition of the Church of England. As a scientist he had some doubts, but his basic faith remained deep: perhaps he really perceived religion with the mind of a child that does not question basic premises. He seemed to follow the sentiments so clearly expressed by Medawar (1971) , and he once quoted him almost verbatim: 'scientists do not speak on religion from a privileged position except... [that they] ... have better opportunities than laymen to see the grandeur of the natural order of things'. On another occasion he remarked on how appropriate was the juxtaposition (in , September 1939) of the 'Geneticists' manifesto' to the report from the Dundee meeting of the British Association on 'Contacts of Religion and Science'. Especially in later life and with failing health, he found comfort and relief also in the formality of religion.
He was immensely fond of his family home of Foxhall, where he almost always would spend his holidays. His real recreation was walking; not rock climbing, for he had no head for heights. He used to say he was really on top when his head was in the clouds. His favourite excursions were in Snowdonia (once he set himself the task of climbing the 51 summits of over 2000 feet). In London he used to walk heaths and towpaths, sometimes with friends but almost always alone. But he always set himself an aim, the usual being timing himself with an old and large stopwatch and recording his times for statistical analysis and graph-plotting.
He was not a handyman, not practical in any way, though perhaps this was rather unwillingness than inability. Whenever some manual task loomed ahead, the evasion was the urgent need to finish a computation or a manuscript, or to read some important paper. At 'rest' -though JAFR was always active mentally -his passion, when not reading, was computing, on everything: the stock market, elections and by-elections, the duration of journeys, of his walks, just anything. He was regular and methodic in his habits, and frugal. On the whole a complex man with simple tastes.
As a young man he had been treated for tuberculous lymphadenitis of the neck. In 1974 he suffered from an attack of ulcerative colitis, successfully treated. By 1982 he had become practically blind from a progressive macular degeneration. The inability to read was a grave blow, but his wife Margaret helped him immensely also here. From 1983 his heart had given occasion for anxiety but, with treatment, he was able to continue with his favourite recreations: walking in Richmond Park, enjoying its commensal wildlife and, of course, thinking statistics right up to the end. The end came suddenly and quietly, while he was taking an afternoon nap, on 15 January 1987.
M a i n r e s e a r c h c o n t r i b u t i o n s

1.1924-1931, the genetics o f coat colour and pattern in sheep, and hair and wool char acteristics
In the course of breeding work (7) in sheep he made many observations on inherited characteristics in this species (4); especially important and original were those on coat colour in domestic breeds, particularly the, to him familiar, Welsh mountain stock (3). He identified many different genes and their alleles and found, for example, that white fleece depended on the presence of a dominant, colour-inhibiting gene in the absence of which brown, or its allelic black colour emerged. He noted that the original, underlying colours were not modified by selection for white, even though continuously repressed over generations by the inhibitor. He found that the intriguing 'badger face' pattern -he had been fascinated even as a small boy by sheep with a mask -resulted from the action of a dominant gene on self colour, and that the 'reverse badger face' pattern was due to another dominant, hypostatic in its effect to badger face (8, 10, 17, 18, 25, 26) . Especially revealing was his investigation of coat-colour genetics of the wild mouflon (30). Crossing it to the Welsh mountain breed, he could establish the absence from the wild animal's genetic make-up of some eight coat-colour factors present in domestic breeds (such as dominant black, badger face, etc.), but he noted the presence, instead, of recessive black and reversed badger face genes. In addition he made observations on coat-colour genetics of other wild breeds. This work is both practically and theoretically important ('classical' work which continues to be quoted in modem texts (Searle 1968) ) and is also particularly interesting as selection by breeders has aimed at reducing the hairy element of wild sheep coats and supplanting it by the fine, more downy part to create the useful woolly fleece, which is not subject to moult as is the coarse hair. In fact a great deal of his later work on sheep was directed at the analysis of fleece (19, 20, 27, 28) , addressed at enhancing desirable and eliminating unwanted properties. Thus he studied in particular cotted fleece and its parameters (6), and the problem o f kempiness (12, 16, 24, 29) including its elimination and its relation to natural colouring (31), while paying attention to ways of improving wool growth, for example through nutrition experiments (33; also 15) (see Baker 1931).
1933-1957, studies on variations in intelligence test scores and on mental retardation
In this series of studies, which were spread over a long period of time, JAFR was mostly concerned with the measurement of intelligence -generally, and by choice, in children of school age -and its response to several demographic and other biological variables. The work is distinguished by his customary care and thoroughness over standardization of procedures, accuracy of measurement, introduction of scoring systems and use of varied testing instruments to measure IQ (the Otis, Binet versions, Terman Merrill, Vocabulary and other tests) and related properties (72, 74, 90, 98) .
Most of this biometrical work was done on a representative and accurately ascertained sample of about 3500 school children resident in Bath, bom between September 1921 and August 1924, and mostly tested by the end of July 1934 (37). He worked also on a representative sample of Scottish (68) and London (67) children. Following a detailed analysis of the distribution of IQ values and its statistical parameters, among other effects he noted the negative correlation between IQ and fertility (or sibship size) (43); an effect of sex on variation (90,98) which is greater for the IQs of boys than of girls, the former tending '... to spread further out into the extremes either of brightness or of dullness ...' (59); a negligible effect of birth order and maternal age (61); and a positive correlation between decrease of both birthweight and IQ (67), noting that at the lowest birthweights the probability of mental defect was just under 10%. Among other matters he showed that there was a small but real association between intelligence and season of conception, children conceived in winter being more intelligent; by testing sibs, he showed that this was not a direct effect of season on intelligence, but could be attributed to the fact that the more intelligent parents tended to have slightly more winter-conceived children (56). Also, he confirmed the falling-off of IQ scores with age, from childhood to adult maturity, and noted the age influence on low IQs (44); and made a special study of the lower end of the distribution of IQs, where there was an excessive clustering of subjects compared with what could be expected from a statistically normal distribution (60, 69) . To this group of high-grade mental retardates (often then referred to as 'subcultural' or 'normal variants', as opposed to the 'pathological' or 'abnormal variants') he paid special attention, and was able to show (71) that their sibs tended to a lower average IQ than the population value: and that, again, their IQs tended to cluster towards the left tail of the distribution. These deviations were especially striking when he compared these sibs of high-grade mentally retarded subjects with the sibs of severely, or low-grade defective children whose average IQs, and IQ distribution, followed instead the patterns of the general population. This suggested to JAFR the biological reality, in terms of origin of defect (see below), of what prima facie seemed an arbitrary dichotomy between grades of mental retardation. In his overall approach to the problem of the nature of the influences that shape measured intelligence, he sought to find a solution by measuring the similarity in respect to IQ of close relatives, specifically the IQs of sibs of children whose IQs he had measured. Thus he was able to demonstrate the high correlation that existed between sibship members (48). However, when he took into account assortative mating for intelligence, and so the interparental correlation for IQ, considering also possible effects of the environment, he concluded: 'No direct evidence is presented in this paper as to the relative importance of heredity and environment in determining the level of general intelligence. If, however, environmental influences are in fact responsible to any considerable extent they must operate in such a way as to produce just the same degrees of resemblance between sibs, both in the mass and in detail, as would multifactor inheritance' (48). Expanding on this in 1964 he wrote more confidently: It must be noted that many of the views he was expressing as a result of his researches were in contrast to generally held opinions, and, for example, those in fashion at the Burden; and that several of these studies and observations predated the publication of the important Colchester Survey on mental defect (Penrose 1938) .
3.1941-1953, geographical variations in the frequencies o f blood-group genes
Much of this research, and to an extent that on the association of blood groups and diseases (v.i.), was influenced by R.A.Fisher's interest in blood groups (as tools for human and medical genetic studies, and in respect to their ethnic variation, possibly indicative of the selective pressures to which they may be subjected, and so of their evolutionary significance (Fisher Box 1978a) ). Using data from the Emergency Transfusion Service on blood donors, and utilizing family names as ethnic markers, he confirmed the observations of Fisher & Vaughan (1939) , who also used the name method, on the relatively lower frequency of group A persons among the Welsh, relative to the southern English. In addition he showed that the lower group-A frequency was a characteristic of people of north Welsh extraction, whereas in those from South Wales the frequency of this blood group was similar to that observed in southern England (53, 54) . Observations on Highland Scottish and Irish names among Bristol blood donors allowed him to suggest kinship of these people with the northern rather than the southern Welsh, and to set this ethnic difference in a historical perspective.
When Fisher received the Nature (53) manuscript describing the first findings he wrote: 'I am exceedingly glad to have your paper on family names and the contrast between North and South Wales. It all makes a most interesting story, though I think many will find it a complicated one at the first reading' (R.A.Fisher to JAFR, 21 November 1941). Later, using the records of the Army Blood Transfusion Service on over 120 000 donors, JAFR was able to substantiate these observations on the Welsh; and also to note the absence of age-related variation in ABO-blood-group frequencies, suggesting to him that any selective process that might operate to change blood group frequencies with age, such as a disease-related process, would have to be small, at best (63). He also observed regional differences o f ABO groups between sexes, but the pattern was complex and inconclusive (55). In a final and detailed study in northern England, based on nearly 55 000 donors, he found support for a South-North rise in O and fall in A group genes, the line of division being straight and discrete 'passing through the middle of the densely populated Newcastle area' (75).
4.1953-1960, association between blood groups and disease
There had been rather inconclusive forerunners of this work (see 102), but the first systematic study, conceived by Aird with JAFR (78) was done in the light of two observations. First, there was a significant difference in gastric cancer mortality rates between northern and southern England, and secondly the ABO blood groups distribution was different in these two parts, as JAFR had shown (75). In fact it turned out that gastric cancer was more strongly associated with blood group A, more common in the south, in contrast with group O and a higher cancer death rate in the north (78); and a later study (88) showed that it was peptic ulceration that was associated with group O so that a person with this group was 35% more likely to develop the disease. However it was not possible in this study to distinguish between likelihood of gastric compared with duodenal ulceration; the greater importance of the association of the latter with group O and the dependence especially on the non-secretor status was demonstrated by others (Clarke et al. 1955 (Clarke et al. ,1956 , Clarke 1959) . Interestingly, in their paper Aird and JAFR (88) had speculated that the different associations with ABO groups of peptic ulceration and gastric cancer might relate to a hypothetical protective action, or otherwise, of different ABO-derived mucopolysaccharides present in the digestive secretions. Further work pointed to associations, but weaker than those just described, between the A group and pernicious anaemia (95) and, less clearly, diabetes mellitus (93); whereas the results were negative for cancers of the colon, rectum, breast, bronchus, oesophagus and pancreas; for pituitary adenoma (88,114); and for toxaemia o f pregnancy and hypertension (94,89; also 103). The whole topic of the association between blood groups and diseases was reviewed in 1957 (102) when JAFR concluded: 'It seems unlikely that the associations are secondary to stratifications in the populations studied. With duodenal ulcer and non-secretion stratification has been disproved. It may be that differing susceptibility to certain diseases is a pleiotropic effect of the blood-group genes. It seems even more probable that some direct physiological effect o f the blood-group substances may be involved' (see also 111, 134). Fisher was particularly impressed by these results and JAFR in his presentation at the 1st International Congress of Human Genetics acknowledged Fisher's and E.B. Ford's long-standing interest in this topic (Fisher Box 1978ft, 96a) . However, others (see 111) accepted the blood-group findings with reservation. Nevertheless, the work was important. Whether the blood groups have or have not an appreciable selective value had been, for many years, a point of argument between those who favoured the theory of genetic drift and those who held that the maintenance of polymorphisms in respect of the blood group genes depended upon a balance of selective advantages and disadvantages. JAFR's and Aird's researches supported the latter view, and the work was also the conceptual parent of the later studies on the association between HLA and disease.
1954-1964, arterial pressure and hypertension
This important set o f researches involved JAFR in studies, with George Pickering, on the variation of blood pressure and was aimed primarily at the nature of the genetic contribution to it, and more especially to the origins of essential hypertension. The conclusion reached as to its genetics marked the start of a controversy on this form of hypertension, whose protagonists were Robert Platt and George Pickering and which extended, 'very lively' (116), often acrimoniously but good naturedly, over a long period.
Its opening shot was fired by Platt in 1947 (Swales 1985a ) who examined the evidence on the origin of essential hypertension and concluded that is was ' ... a hereditary disease conveyed as a Mendelian dom inant...' and that its benign and malignant forms were but variants of the same disease. Pickering accepted this general thesis (Swales 1985ft ). However, he was soon to change his views as a result of a series of studies that he did with his colleagues and JAFR, and in the planning of which, analysis of data and interpretation of results JAFR played the dominant role. To the problem he brought his expertise as a biostatistician and as a geneticist, and his methodological thoroughness and emphasis on reliability and comparability of blood-pressure data. The study design was first the investigation of blood pressures in the general population (82), and this showed the shape of the graded curve that describes the distribution of blood pressures, the importance of age and sex on the variation of systolic and diastolic pressures, the size of the individual variation, and the fact that the higher arterial pressures were a continuous extension o f the lower ones, not naturally demarcated from them. Then JAFR devised a system of assigning blood-pressure scores to individuals, adjusted to make them independent of age, sex and individual variation (83; see also 72, 74) so that comparisons between relatives could be made and they could be statistically handled; a key to JAFR's Fisherian approach to the dissection of complex graded characteristics. To this end, in addition to the population sample, two groups were taken, one of normotensive subjects and the other of hypertensive, in each case also involving in the study their first degree relatives.
The statistical analysis showed (85) that there was an overall resemblance of blood pressures between subjects and first-degree relatives with a regression of little more than 0.2. The results made a strong case in favour of the multifactorial determination of the genetic element underlying variation in level of blood pressure, and this quantitative variation included the great bulk of high pressures that are considered essential hypertension. The final conclusion was: W e suspect that essential hypertension has no real existence as a specific clinical entity, ft is a convenient term for those subjects whose arterial pressures exceed a certain level chosen on arbitrary grounds and in whom there is no other disease present that accounts for the high pressure. These papers have indicated the parts played by age and inheritance in determining arterial blood pressure. The effects o f environmental factors, probably o f even greater importance, remain to be studied.
The last work in the series was addressed at secondary and at malignant essential hypertension (122). The conclusions in respect to the latter (and also to pyelonephritis) were the same as those from the previous studies (also 100). In 1959 Platt, having examined in detail this work on the genetic contribution to essential hypertension, doubted the validity o f the conclusions and re-affirmed the idea of dominant inheritance (Swales 1985c) . His paper was published in the Lancet and drew a substantial correspondence (Swales 1985d) and, later, a definitive reply in the form of a detailed paper (115). Starting with: opinion is divided between two views of the nature o f essential hypertension...' it concludes pithily: 'Having thus examined the evidence that essential hypertension is the manifestation of a single dominant gene, we find it wanting. The alternative hypothesis -that arterial pressure is inherited polygenically ... is in general conformity with biological theory and with the facts of observation ...' It ends:
Essential hypertension is looked at in two ways. The old idea is that the disease is a specific entity, a qualitative deviation from the norm. The new idea is that it is the consequence o f a quantitative deviation from the norm. Controversy centres on the nature o f the inheritance, the old idea drawing support from evidence favouring a single gene, the new idea from evidence favouring multifactorial or polygenic inheritance. The evidence for single gene inheritance is unsatisfactory. More probable is multifactorial inheritance as in stature, arterial pressure being inherited as a graded character over the whole range included in the conventional notations nonnotension and essential hypertension. The new hypothesis should stimulate inquiry. If it is right, the inquiry may even be more rewarding.
In 1961 JAFR saw no reason to depart from these conclusions (116):
The genetic interest o f the problem is that it squarely contrasts a single gene hypothesis and a multifactorial hypothesis. On the qualitative view heritability is ... very high ... On the quantitative, and multifactorial, view the degree o f heritability in level o f arterial pressure generally (including essential hypertension) is very m o d est... the extremely high degree o f apparent heritability on the qualitative hypothesis is an artifact; it is the inevitable consequence o f selecting a cut-off point between normality and abnormality which is close to the level attained by nearly half the members o f the population who live long enough.
In his 1964 review on multifactorial inheritance (125) he was drawing a parallel between blood pressure and intelligence scores, concluding that not all essential hypertension had necessarily, '...in regard to its heritable component, a multifactorial basis. There may be single genes, or particular single environmental influences, which produce hypertension, but if so it seems inescapable that their contribution to the total bulk is relatively small, as with high grade mental deficiency. ' Meanwhile, the debate between Platt and Pickering was continuing, but was becoming more conciliatory, and in the following decade these comments of JAFR and the multifactorial hypothesis were to evolve 'into accepted wisdom' (Swales 1985e ).
1964-1979, other researches
By 1964, when JAFR retired from the directorship of the MRC Unit at the Institute of Child Health, London, it was appropriate that he should review the state of knowledge on multifactorial traits and diseases to which he had dedicated most of his working life and interest, and contributed so much. Examining also the work of his collaborators and colleagues, as well as that of others in the field, he was prefacing this notable review (125) on 'The inheritance of continuously distributed metric characters', and related matters, with these remarks: 'Methods of analysis of great refinement and power have been developed in connection with experimental studies on animals and plants. With man, how ever... reliance on observation...' is necessary, and so '... we are restricted to a few things, such as the form of frequency distributions, and measures of the resemblances between relatives of different degrees, and these, for obvious practical reasons, can usually be close relatives only. Nevertheless, even such partial knowledge as can be attained may be of much practical importance.' Stressing the importance of a correct biometrical methodology, he was referring to Fisher's classical work which '... showed that not only were biometrical observations compatible with Mendelian theory, but that, in fact, they could not be rationally explained in any other way. The theoretical measures of resemblance between relatives, given certain simplified assumptions, turn out to be very straightforward.' Starting his review with an especially illustrative example, the 'total ridge count' on fingertips and its genetics, he then considered stature, general intelligence and mental retardation (v.s.), arterial pressure and hypertension (v.s.) and some common diseases like peptic ulceration. In each case he added new material and information. Finally he reviewed the work on developmental anomalies and marshalled the evidence in support of a multifactorial basis for some of them.
However, his research activity did not finish in 1964. At Guy's he was leading a clinicopathological cytogenetic survey (135), run over some years, which made it possible to establish, on a population basis in southeast England (with more than 50 000 births per annum), the frequency of selected chromosomal syndromes such as Down, but especially Edwards, Patau and cri-du-chat (Taylor 1968 (Taylor , 1969 . Information was systematically collected on several clinical and other aspects of these syndromes and especially on chromosomal variation. Other genetic and part-genetic conditions were also included in the study. Later he worked on recurrence risks of central-nervous-system anomalies (135) and was involved in an investigation on X-irradiation as a factor in the origin of trisomy 21 and the chromosome aneuploidies in spontaneous abortion (144, 145) . Towards the final period of his work there, he did a follow-up study of more than 500 couples counselled by him at the genetic clinics at Guy's, which he helped run (116), a parallel to the study of a similar number of families seen at the Hospital for Sick Children, Great Ormond Street, London (142).
JAFR's book An introduction to medical genetics (50), first published in 1940 and in its eighth edition in 1985, deserves a very special mention because of its seminal influence, derived from its timeliness, its approach, its style and clarity and hence its popularity, which neither its predecessors nor its successors quite enjoyed. They were all written in a different vein and, though their objective was the same, with altogether different approaches. They were not, as a physician once said, 'bedside genetics', which JAFR's book clearly was, and therein lay the secret of its success. Originally conceived one summer evening in 1935, and remarkable also because of the world circumstances while it was being prepared for the printers, it arose out of an interaction with, and cri du coeur of, a fellow medical student: 'My friend Dr Duncan Duthie, then a medical student in his final year', wrote JAFR 19 years later, 'had said: "I wish you would explain this genetics business to me". I reminded him briefly of the essentials of chromosome behaviour, and then ... took him through the transmission of dominant, recessive and sex-linked abnormalities. It took less than an hour, but at the end of that time he was kind enough to say that for the first time he understood. So was developed a short course of lectures for medical students, and, shortly afterwards, the book.' He reiterated, as in 1940, that 'neglect of established principles of medical teaching had been largely responsible for the failure to assimilate and use genetic advances. A textbook of genetics is no more a substitute for one on medical genetics than is a textbook of physiology a substitute for one on medicine. The historical approach was therefore abandoned ... plant and animal examples were excluded and the treatment was as non-mathematical as possible ' (50, second edition, 1959) .
The book has been devotedly and painstakingly revised and re-edited (see figure 1 ), modestly enlarged from 266 to 384 pages, through eight editions, never losing its charmingly discursive and faintly Edwardian flavour and leisurely but precise flow (the seventh edition, 1978, and the eighth, 1985, saw M.E. Pembrey, originally also at Guy's, as a co-author of what was increasingly the standard text); and even its translations do justice to its spirit as well as style.
The book is an epitome of JAFR's practical approach and is truly a distillate of his ideas on clinical genetics and its usefulness to people. Already in 1940 he foresaw the momentous expansion of the field, was clear about the prime need for mapping human chromosomes and the theoretical and practical usefulness of linkage analysis (see also 57), and saw the certain emergence of a focused prophylaxis, using the greatest practical asset of genetic knowledge: its scientific forecasting ability. 'A clear recognition of genetic susceptibility might be the best approach to the identification of the controllable factors. If the proposition of a single gene were established in such a case, preventive measures would become easier to apply.' And, the '... knowledge that a special hereditary susceptibility existed might sometimes lead to the institution of earlier treatment than would otherwise be the case ... The foregoing considerations apply also to instances in which multi-factor inheritance is concerned. A recognition of the existence and importance of varying grades of susceptibility could not fail to be helpful in research and treatm ent... Preventive measures cannot fail to gain in effectiveness when they are aimed at the people who need them instead of indiscriminately at the whole population ' (50, pp. 256-57) . He saw the need to depart from simplifying assumptions based on 'single-factor schemes' especially because '... while methods may be devised for testing a single-gene hypothesis even when the relationship of gene and expression is not always the same, any such explanation covers a part of the field only, it may be a very small part, the remainder being left indeterminate ... It may well be found that these will usually prove to be multi-factor when genetic, and therefore susceptible in some degree to biometrical analysis; it may also be found, not infrequently, that they are non-genetic.' Having thus identified his own field of research, he commented: 'Such researches are not easy to carry out, and in particular the assessing of the relative parts played by heredity and environment may prove an intricate matter. There is no doubt, however, that the future will see advances in this field also, and the assessing o f the influences of multiple hereditary factors will play an increasingly important part in connexion with preventive medicine and with the care of the individual ' (50, p. 240) .
Nineteen years after the first edition, with the confidence bom of experience, and in the knowledge that the demands for advice on genetic matters from the general public, patients and physicians alike were increasing, he outlined clearly the nine main pillars on which to rest professional genetic counselling: the importance of accurate diagnosis; knowledge of the literature; explanation in terms of odds; the use of empirical risk figures; the assessment of the size of risk against reasonable yardsticks; reassurance, whenever possible, for those not at risk; the fact that counselling was to be non-directive; that, although advice must rest firmly on expert knowledge, it must be founded equally firmly on ethical considerations; and the paramount need of sensitivity in those giving advice. The second edition in 1959 appeared at the very threshold of the explosion of human cytogenetics, which deeply A human being originates in the union of two senoells or gametes, the ovum and the spermatozoon. ^Trr thn Twtilimrl Qvam is hirwight -by the-game4es all that the new individual inherits organically from his or her parents. The hereditary potentialities preseiir'lii^ribin single oell are unfolded, as cell^ J ' ^o n s succeed each other, in an environment first prenatal and then postnatal, free to vary at all Stages within narrow or wide limits. The child, and finally the adult, is what he is at any time during his existence because of the hereditary consti tution which he originally received and the nature of the en^^vironment in which he has existed up to that time.^x
The fertilized human dvum contains in ifiS nucleus forty-eight filaments called chromosomes, arranged wl twenty-four pairs, which can be m ade. visible at certain ^ages by appropriate staining methods. The hereditary constitution of the individual depends upon hereditary elements caUed genes, arranged in a linear manner along the lemgth of tMe chromosomes. Fig. 1 shows the chromosomes in the nucleus of a human oell.
The fertilized ovum divided, giving rise to two daughtercells, and, as the result of repehtetycell-division, the new indi vidual grows and develops. Cellidirision is an intricate process, but for our purposes in this boow it is sufficient to remember only a few simple facts. What ccmcems us is the behaviour of the chromosomes and of the genesl they carry; the features of this mechanism which it is necesiarw to recall in order to under stand hereditary transmission jean readily be represented in diagrammatic form.
When the fertilized ovum divides,Veach of the forty-eight chromosomes divides too, spotting longitudinally, one-half of each chromosome passing tf each daughter-cell. The genes carried on the chromosomes split also, so m at the two daughtercells both contain the very pame forty-eight chromosomes, and carried upon them in both dases is the very dame complement of genes. By the time the next division takes plaqe the chromosomes 'L Jr' influenced the perception by clinicians of the relevance of genetics to medicine. In the follow ing editions chrom osom e anom alies and biochem ical genetics were given prominence, and more and more of the rapid advances in human and medical genetics, including the applications of recombinant-DNA methods, were covered. In the wake of these advances JAFR was witnessing a major change, in clinical genetics and the practice of genetic counselling: the shift from probabilistic to actual information, in an increasing number of situations (see 119). He was overjoyed by the change, and by the opportunities that it offered, and was excited by the wider horizons for medicine opened up by the New Genetics.
A few words are appropriate on JAFR's attitude to the wider issues that arise from the application to mankind of genetic principles and knowledge. He had had a long involvement with the Eugenics (Education) Society, albeit not without storms (Fisher Box 1978c) , and was in essence a mild reform eugenist compatible '... with his scientific knowledge and social tem peram ent... ' (Kevles 1985) . However, even this moderate stance mellowed with the passing of time. In his later years he rather forgot eugenics and its aims and ways, and thought more of individual consultands and patients, and how to help them, in practice, with their individual problems, in the best medical tradition, without regard as to whether the ultimate repercussions were eugenic or dysgenic.
